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Background Background -- SourcesSources
Figure 1.  Possible PPCP Sources and Pathways

Surface Water

Drinking Water

Ground Water

Field Irrigation
Soil

Manure/Dung

Veterinary Applications

Municipal
WWTP

Sewerage

Human Medication

Industrial
WWTP

Sewage/Landfill

Production



Background Background ––
International PerspectiveInternational Perspective

Other investigations conducted in Denmark, Israel, Canada and USA.
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Background Background –– Current Current 
DW RegulationsDW Regulations

Existing regulations 
generally are 10 to 
1000 times greater 
than detectable 
PPCPs in the aquatic 
environment.

USEPA Primary Drinking Water Standards 
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Current DW RegulationsCurrent DW Regulations
Food Quality Protection 
Act of 1996

SDWA Amendments of 1996

USEPA (1996) – Endocrine Disruptor 
Screening and Testing Advisory 
Committee

Report (1998)

• 62,000 possible EDCs

Ref: www.awwa.org/endocrine/



Endocrine System & Endocrine System & 
Disrupting ChemicalsDisrupting Chemicals

Trussell, R.R. 2001. Endocrine disruptors and the water industry, 
JAWWA, 93(2):58-65

EDCs interfere 
with the normal 
function of the 
endocrine system



Current DW RegulationsCurrent DW Regulations
SDWA currently regulates suspected EDCs:

Pesticides (8 MCLs)
Nonpesticides organics (4 MCLs)
Inorganic chemicals (Cd,Pb,Hg MCLs)

MCLs defined by toxic/cancer effects
If adverse effects to endocrine system is determined 
to be lower, then MCL can be changed

Ref: www.awwa.org/endocrine/



EDCs EDCs & & PPCPsPPCPs –– Drinking Drinking 
Water Concern?Water Concern?

Pharmaceuticals and personal care products 
(PPCPs) - typically included in EDC 
discussion
Occurrence of EDCs and PPCPs - widely 
unknown 
Lack of monitoring - especially in the USA

Ref: www.awwa.org/endocrine/



Background Background –– USA USA 
Emerging Emerging Env Env IssueIssue

Prof. Organizations
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Research
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PPCPsPPCPs –– Local Local 
Environmental Concern?Environmental Concern?

Occurrence of PPCPs in Water 
Resources?

Mississippi River

Lake Pontchartrain

More Research is Needed



PPCPsPPCPs –– Health & Health & 
Environmental Concern?Environmental Concern?

Low-level PPCP concentration (ng/L)
Chronic exposure (?)

Human health (?)

Ecological health (?)

More Research is Needed



PPCPsPPCPs –– Is  Treatment Is  Treatment 
Needed?Needed?

Existing technologies
Activated carbon

Enhanced coagulation

Oxidation (e.g., O3, H2O2, UV)

Membrane filters

Other

More Research is Needed



HypothesisHypothesis

Pharmaceutical contaminants 
persist in the Mississippi River 
and local aquatic environs.

Pharmaceutical contaminants 
potentially can be treated using 
existing treatment technologies.



Selected Pharmaceutical Selected Pharmaceutical 
ContaminantsContaminants
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Methods Methods -- Field SamplingField Sampling

Weekly sampling
Mississippi River 
Lake Pontchartrain

Surface grab samples
Water quality parameters           
(pH, temp, alk, TDS)





Methods Methods -- Field SamplingField Sampling
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Methods Methods -- Treatment Treatment 
TestingTesting

Materials
Clofibric acid, naproxen & estrone

Pulverized GAC 

Distilled water

Bench-top shaker

Vacuum filtration



Methods Methods -- Treatment Treatment 
TestingTesting



Methods Methods -- Lab AnalysisLab Analysis

Solid phase extraction
Conditioned Biobeads SM-2
DCM fraction collected & dried

TMS derivatization
100µµµµL sample + 500µµµµL of BSTFA (99%) and TMCS

GC/MS
+EI with Internal Standard
Selected Ion Monitoring (SIM)
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Mississippi River Mississippi River ––
Preliminary FindingsPreliminary Findings

Median Concentration*
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* Based on samples collected from February 4 through March 31, 2000. 
Method detection limits were 0.005 µµµµg/L for clofibric acid and naproxen 
and 0.01 µµµµg/L for estrone.



Lake Pontchartrain Lake Pontchartrain ––
Preliminary FindingsPreliminary Findings

Median Concentration*
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at State Rt 445F
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* Based on samples collected from February 4 through March 31, 2000. 
Method detection limits were 0.005 µµµµg/L for clofibric acid and naproxen 
and 0.01 µµµµg/L for estrone.





GAC Testing GAC Testing --
Preliminary FindingsPreliminary Findings
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Preliminary ConclusionsPreliminary Conclusions

Pharmaceutical contaminants 
have been detected at low levels 
in the Mississippi River and Lake 
Pontchartrain.



Pharmaceutical contaminants 
potentially can be removed from 
water by activated carbon 
adsorption.

Preliminary Conclusions Preliminary Conclusions 
(continued)(continued)



The health and environmental 
significance of pharmaceutical 
contaminants detected in the 
Mississippi River and Lake 
Pontchartrain is not known.

DiscussionDiscussion



Current Research Current Research --
Objectives Objectives 

Refine analytical 
techniques

Expand list of 
target compounds



Current Research Current Research ––
Analytical MethodsAnalytical Methods

Optimize solid 
phase extraction
Optimize TMS 
derivatization



Current Research Current Research ––
Analytical MethodsAnalytical Methods

24Human activity markerCaffeine
178AntidepressantFluoxetine 
1Fungicide & disinfectantTriclosan

0.6Fungicide & disinfectantChlorophene
0.6Fungicide & disinfectantBisphenol A
45AnalgesicAcetaminophen
3AnalgesicNaproxen 
13AnalgesicIbuprofen 
1Steroid17ββββ-Estradiol
3SteroidEstrone
3Lipid regulatorClofibric acid

Estd Method 
DL (ng/L)*

TypeTarget        
Compound

* Based on IDLs for a 2µµµµL injection from a 100µµµµL extract of a 1L sample and 
assuming 100 percent recovery.



Current Research Current Research ––
TreatmentTreatment

Test O3 effectiveness
17ββββ-Estradiol
Bisphenol A
Naproxyn

Test carbon adsorption
Clofibric acid (Hartwick Coll.)
Other (Summer Interns)



Next Steps Next Steps 

Expand further list of target 
compounds

Develop sediment extraction 
method

Continue and expand field 
sampling program



Next Steps (continued)Next Steps (continued)



Southeastern 
Louisiana

Landsat/SPOT Image Courtesy LSU
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Next Steps (continued)Next Steps (continued)

Evaluate further treatment alternatives
Conventional treatment
Activated carbon
Enhanced coagulation
Oxidation
Membranes



Next Steps (continued)Next Steps (continued)

Develop Collaborations
Treatment effectiveness                         
(e.g., utilities, universities & consultants)

Occurrence and environmental 
significance                                             
(e.g., EEB, GIS)

Health significance                                 
(e.g., SPH, EHS)
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